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Learning Objectives

By the end of this presentation, you will be able to understand:

Athe information content in SAR images relevant to flooding

Ahow to generate a flood map using Google Earth Engine

Ahow to integrate socioeconomic data to your flood map to identify areas at risk
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Flooding Definition from a Radar Perspective:

The presence of a water
surface:

Abeneath a vegetation
canopy (tall or short
standing vegetation)

Awithout any standing
vegetation (referred to
as open water)
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SAR Signal Scattering Over Inundated Regions
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Image Credits: top: Ulaby et al. (1981a)
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SAR Signal Scattering Over Inundated Vegetation and Open Water
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Wavelength and SAR Signal Response Over Flooded Vegetation

A Penetration is the primary factor in
wavelength selection

A Generally, the longer the wavelength,
the greater the penetration into the

target
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Band Wavel engt Frequgrll_cl:y V),
Designation* cm (10°¢ y cZI e 9)a
Ka (0.86 cm) 0.861.1 40.0 5 26.5

K 1.101.7 26.5018.0

Ku 1.702.4 18.0012.5

X (3.0 cm, 3.2 cm) 2.403.8 12.5088.0
C (6.0) 3.8875 8.084.0
S 7.5015.0 40020
L (23.5 cm, 25 cm) 15.0 6 30.0 2.001.0
P (68 cm) 30.0 8 100.0 1.050.3

*wavelengths most frequently used in SAR are in

parenthesis
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Polarization

radar antenna

. ' ' ansmits vertically
AThe radar signal is polarized wansais verial _—
\"AY% toward the earth send
“~ == —>

AThe polarizations are usually controlled
between H and V:

i HH: Horizontal Transmit, Horizontal veticl “Her

Receive recsive: 4
I HV: Horizontal Transmit, Vertical Receive kst vy
I VH: Vertical Transmit, Horizontal Receive o recetvedby fheamiema

HH polarized energy .
toward the earth horizontal

I VV: Vertical Transmit, Vertical Receive

AQuad -Pol Mode: when all four polarizations (St
are measured

horizontal
horizontal filter

A Different polarizations can determine rodte
physical properties of the object observed

Image Credit: J.R. Jensen, 2000, Remote Sensing of the Environment

NASAGs Applied Remote Sensing Training Program 7



https://arset.gsfc.nasa.gov/

Multiple Polarizations for Detection of Inundated Vegetation

Images from PALSAR (L-band) over Pacaya -Samiria in Peru
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